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Description
NOTICE OF COPYRIGHTS AND TRADE DRESS

[0001] A portion of the disclosure of this patent docu-
ment contains material which is subject to copyright pro-
tection. This patent document may show and/or describe
matter which is or may become trade dress of the owner.
The copyright and trade dress owner has no objection to
the facsimile reproduction by anyone of the patent dis-
closure as it appears in the Patent and Trademark Office
patent files or records, but otherwise reserves all copy-
right and trade dress rights whatsoever.

BACKGROUND
Field
[0002] Thisdisclosure relates to multi-band and broad-

band microwave antennas.
Description of the Related Art

[0003] The microwave portion of the electromagnetic
spectrum includes a plurality of defined frequency bands
commonly used for radar and communications systems.
Forexample, the Institute of Electrical and Electronic En-
gineers defines a series of "radar bands" including the C
band from 4 to 8 GHz, the X band from 8 to 12 GHz, the
Ku band from 12 to 18 GHZ, the K band from 18 to 27
GHz, and the Ka band from 27 to 40 GHz. Within the
broadly defined radar bands, specific communications
bands may be used for terrestrial and satellite commu-
nications. Each of the communications bands may cor-
respond to an atmospheric frequency window, or wave-
length range that is transmitted through the atmosphere
with relatively low loss. In addition, both radar and com-
munications systems commonly use orthogonally polar-
ized signals within the same frequency band to transmit
orreceive different information. Thus, many applications
require dual polarization broadband or multi-band anten-
nas useable to transmit and/or receive microwave signals
in more than one band.

[0004] Traditional microwave antennas may use differ-
ent components to combine or separate signals having
different polarization states and different frequencies.
For example, the feed network of a traditional dual po-
larization multi-band antenna may include a diplexer, or
frequency multiplexer, to mix or separate signals in two
frequency bands, and two band-specific ortho-mode
transducers to combine or separate orthogonally polar-
ized signals in each frequency band. The resulting feed
network may be costly, mechanically complex, and bulky.
[0005] Waveguides and waveguide horns are com-
monly used to convey and radiate microwave energy. In
most applications, the operational bandwidth of a
waveguide or waveguide horn is considered to be the
range of electromagnetic waves that can propagate with-

10

15

20

25

30

35

40

45

50

55

in the waveguide as a single fundamental mode or a pair
of orthogonal fundamental modes. The addition of con-
ductive ridges in the walls of a waveguide is known to
increase the bandwidth of the waveguide.

[0006] An antenna system for the multi-frequency
scanning microwave radiometer is known from: SHASHI
BHUSHAN SHARMA, "The Antenna System for the Mul-
ti-frequency Scanning Microwave Radiometer (MSMR)",
IEEE ANTENNAS AND PROPAGATION MAGAZINE,
IEEE SERVICE CENTER, PISCATAWAY, NJ, US,
(20000601), vol. 42, no. 3. Therein is disclosed an ortho-
mode transducer comprising a 21 GHz waveguide trans-
ducer, an 18 GHz waveguide transducer, a 10.65 GHz
transducer, a waveguide transition, and a 6.6 GHz
waveguide transducer in series. The orthomode trans-
ducer comprises eight ports so as to get two orthogonal
polarizations at each frequency.

DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a schematic diagram of a dual polarization
broadband/multi-band antenna.

FIG. 2 is a perspective view of a dual polarization
broadband/multi-band antenna.

FIG. 3 is a perspective cross-sectional view of the
dual polarization broadband/multi-band antenna.

FIG. 4 is a partial perspective cross-sectional view
of a feed network.

FIG. 5 is a partial perspective cross-sectional view
of the feed network, orthogonal to the view of FIG. 4.

FIG. 6 is a chart showing measured performance of
an exemplary dual polarization broadband/multi-
band antenna over the X and Ku bands.

FIG. 7 is a chart showing measured performance of
the exemplary dual polarization broadband/multi-
band antenna over the X and Ku bands.

FIG. 8 is a chart showing measured performance of
the exemplary dual polarization broadband/multi-
band antenna in the Ka band.

FIG. 9 is a chart showing measured performance of
the exemplary dual polarization broadband/multi-
band antenna in the Ka band.

[0008] Throughout this description, elements appear-
ing in figures are assigned three-digit reference desig-
nators specific to the element. An element that is not
described in conjunction with a figure may be presumed
to have the same characteristics and function as a pre-
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viously-described element having the same reference
designator.

DETAILED DESCRIPTION
Description of Apparatus

[0009] Referring now to FIG. 1, a dual polarization
broadband/multi-band antenna 100 may include a dual
band waveguide horn 110, a low band feed section 130,
a transition section 150, and a high band feed section
170. The dual band waveguide horn 110 may have a
forward end with a radiating aperture 112 open to free
space. As shown in FIG. 1, the term "forward" will be
used in this patent to describe a direction towards the
radiating aperture of an antenna, and the terms "back"
and "backward" will be used to describe the opposing
direction. The forward end of an element is in the forward
direction and the back end of an element is in the back-
ward direction.

[0010] Thedualbandwaveguide horn 110 may be con-
figured to support the propagation of electromagnetic
waves in a low band and a high band. In this description,
the term "band" means a range of wavelengths and the
terms "low" and "high" are relative. The wavelengths con-
tained in the high band are higher than the wavelengths
contained in the low band.

[0011] A back end of the dual band waveguide horn
110 may be coupled to a forward end of the low band
feed section 130. The low band feed section 130 may
include a dual band waveguide 132 configured to support
the propagation of electromagnetic waves in the low
wavelength band and the high wavelength band and at
least one low band feed 135 for coupling an electromag-
netic waves in the low band into the dual band waveguide
132.

[0012] A back end of the low band feed section 130
may be coupled to a forward end of the transition section
150. A back end of the transition section 150 may be
coupled to the forward end of the high band feed section
170. The high band feed section 170 may include a high
band waveguide 172 configured to support the propaga-
tion of electromagnetic waves in the high band, but not
in the low band, and at least one high band feed 175 for
coupling electromagnetic energy in the high band into
the high band waveguide 172.

[0013] High band electromagnetic energy coupled into
the high band waveguide 172 from the high band feed
175 may propagate as both a forward-propagating high
band wave, indicated by the broken line 175F, and a
backward-propagating high band wave, indicated by the
broken line 175B. The back end of the high band
waveguide 172 may be closed by a conductive shorting
wall 178 configured to inhibit coupling from the high band
feed to the backward-propagating high band wave 175B.
The shorting wall 178 may be disposed, with respect to
the high band feed 175, such that the back portion 172B
ofthe high band waveguide appears as a highimpedance
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when viewed from the high band feed 175. Since the
back portion 172B of the high band waveguide appears
as a high impedance, only a small portion of the high
band electromagnetic energy may be coupled from the
high band feed 175 into the backward-propagating high
band wave 175B. The majority of high band electromag-
netic energy may be coupled into the forward-propagat-
ing high band wave 175F. For example, the back portion
172B of the high band waveguide may appear as a high
impedance if the shorting wall 178 is positioned about V4
of the high band wavelength from the high band feed.
The forward-propagating high band wave 175F may
propagate through the transition section 150 and the dual
band waveguide 132 and be radiated into free space via
the dual-band waveguide horn 110.

[0014] Similarly, low band electromagnetic energy
coupled into the dual band waveguide 132 from the low
band feed 135 may be coupled into both a forward-prop-
agating low band wave, indicated by the broken line
135F, and a backward-propagating low band wave, as
indicated by the broken line 135B. The transition section
150 may be configured to support through propagation
of the high band wave 175F and to inhibit coupling from
the low band feed 135 to the backward-propagating low
band wave 135B. The transition section 150 may appear
to the low band feed 135 as a high impedance, such that
only a small portion of the low band electromagnetic en-
ergy may be coupled from the low band feed 135 into the
backward-propagating low band wave 135B. The major-
ity of low band electromagnetic energy may be coupled
into the forward-propagating low band wave 135F. The
forward-propagating low band wave 135F may propa-
gate through the dual band waveguide 132 and be radi-
ated into free space via the dual-band waveguide horn
110.

[0015] Referring now to FIG. 2, an exemplary dual po-
larization broadband/multi-band antenna 200, which may
be the antenna 100, may include a waveguide horn 210
which terminates at a forward end in a radiating aperture
212. The relative position of various parts of the dual
polarization broadband/multi-band antenna 200 will be
described using geometrically descriptive terms such as
top, bottom, left and right. These terms refer specifically
to the orientation as seen in the figures. However, the
dual polarization broadband/multi-band antenna 200
may be used in various positions such as upside down.
Thus, geometrically descriptive terms are relative and do
notimply any absolute orientation of the dual polarization
broadband/multi-band antenna 200.

[0016] The exemplary dual polarization broad-
band/multi-band antenna 200 of FIG. 2 is configured to
operate in a broad low band from 8 GHz to 18 GHz, en-
compassing the X and Ku bands, and in a high band from
32 GHz to 36 GHz, encompassing a portion of the Ka
band. The overall length of the dual polarization broad-
band/multi-band antenna 200 may be about 17 inches,
and the radiating aperture 212 may be about 3 inches
square. Dual polarization broadband/multi-band anten-
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nas configured for operation in other bands may have
other dimensions.

[0017] The waveguide horn 210 may be a quad ridged
waveguide horn. The waveguide horn 210 may include
four walls 214A, 214B, 214C, 214D which define a
waveguide having a generally square cross-section. The
cross-section of the dual polarization broadband/multi-
band antenna 200 may taper in size from the radiating
aperture 212 atthe forward end to the rearward end prox-
imate to the flange 220. Four ridges 216A, 216B, 216C,
216D (partially visible through the radiating aperture
212A) may extend into the interior of the waveguide horn
210 from the respective walls.

[0018] The back portion of the dual polarization broad-
band/multi-band antenna 200 may be a feed network, of
which only X/Ku band connectors 234, 244 and Ka band
connectors 274, 284 are visible in FIG. 2. The two con-
nectors 234, 274 on top of the waveguide horn 210 may
be used to couple microwave energy, in their respective
bands, having a vertical polarization state. The two con-
nectors 244, 284 on the left side of the waveguide horn
210 may be used to couple microwave energy, in their
respective bands, having a horizontal polarization state.
The terms "vertical" and "horizontal" indicate two orthog-
onal directions for the electric field vector of electromag-
netic energy propagating in the waveguide horn 210 and
do not imply any absolute orientation of the dual polari-
zation broadband/multi-band antenna 200.

[0019] The dual polarization broadband/multi-band
antenna 200 may be mechanically connected to and sup-
ported by a flange 220. The flange 220 may include
mounting holes 222 or other provisions for attaching the
dual polarization broadband/multi-band antenna 200 to
a supporting structure (not shown). Two external ribs
224, 226 may be formed on the right side and bottom of
the waveguide horn to couple the weight of the
waveguide horn 210 to the flange 220 and to strengthen
and stiffen the mechanical structure of the dual polariza-
tion broadband/multi-band antenna 200. The use of the
flange 220 and ribs 224, 226 to mount and support the
waveguide horn 210 is exemplary. The dual polarization
broadband/multi-band antenna 200 may be supported
and mounted by some other structure.

[0020] FIG. 3 is a cross-sectional view of the dual po-
larization broadband/multi-band antenna 200. For ease
of description, the dual polarization broadband/multi-
band antenna 200 may be partitioned into functional com-
ponents including the waveguide horn 210, and the feed
network including a low band feed section 230, a transi-
tion section 250, and a high band feed section 270. This
partition of the components of the dual polarization
broadband/multi-band antenna 200 into functional com-
ponents does not imply that the functional components
are physically separable or separately fabricated.
[0021] The interior structure of the waveguide horn
210, including walls 214B, 214C, 214D and correspond-
ing ridges 216B, 216C, 216D, can be seen in FIG. 3.
Each ofthe fourridges has a height h that varies or tapers
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with position along the length of the waveguide horn 210.
The flare of the waveguide horn 210 and the taper of the
ridges 216B-D may be determined using conventional
design techniques given the required bandwidth (includ-
ing both the low band and the high band) and desired
gain for the dual polarization broadband/multi-band an-
tenna 200.

[0022] The dual polarization broadband/multi-band
antenna 200 may be designed and simulated using a
software tool adapted to solve three-dimensional elec-
tromagnetic field problems. The software tool may be a
commercially available electromagnetic field analysis
tool such as CST Microwave Studio™, Agilent's Momen-
tum™ tool, or Ansoft's HFSS™ tool. The electromagnetic
field analysis tool may be a proprietary tool using any
known mathematical method, such as finite difference
time domain analysis, finite element method, boundary
element method, method of moments, or other methods
for solving electromagnetic field problems. The software
tool may include a capability to iteratively optimize a de-
sign to meet predetermined performance targets.
[0023] FIG. 4 is a perspective cross sectional detail
view of the dual polarization broadband/multi-band an-
tenna 200 at a section plane passing through the low
band vertical polarization feed connector 234 and the
high band vertical polarization feed connector 274.
[0024] The low band feed section 230 may include a
dual band waveguide 232 configured to support propa-
gation of both low band and high band electromagnetic
waves. The dual band waveguide 232 may be, for exam-
ple, a quad ridged waveguide of essentially the same
cross section as the back end of the waveguide horn 210.
Alow band vertical polarization feed may include a probe
238 inserted into the dual band waveguide 232. The
probe 238 may be coupled to the low band vertical po-
larization connector 234 through one or more coaxial
transformers 236. The one or more coaxial transformers
may match the impedance of the probe to the impedance
of a standard coaxial cable to be connected to the con-
nector 234. When the dual band waveguide 232 is a quad
ridged waveguide, as shown in FIG. 4, slots may be cut
into two opposing ridges to allow insertion of the probe
238.

[0025] The high band feed section 270 may include a
high band waveguide 272 configured to support propa-
gation of high band electromagnetic waves but not sup-
port propagation of low band electromagneticwaves. The
high band waveguide 272 may be, for example, a square
waveguide as shown in FIG. 4. A high band vertical po-
larization feed may include a probe 276 inserted into the
high band waveguide 272. The high band vertical polar-
ization feed probe 276 may be coupled directly to the
high band vertical polarization connector 284. The back
end of the high band waveguide 272 may be closed by
a conductive shorting plate 278. The shorting plate 278
may be disposed, with respect to the high band vertical
polarization feed probe 276, such that the shorting plate
inhibits coupling from the high band vertical polarization
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feed probe 276 to a backward-propagating high band
vertical polarized wave. For example, a longitudinal dis-
tance between the high band vertical polarization feed
probe 276 and the shorting plate 278 may be about %
wavelength for the high band.

[0026] The high band feed section 270 may also in-
clude a plurality of horizontal shorting pins 288 positioned
forward of the high band vertical polarization feed probe
276. The shorting pins 288 may be transparent to for-
ward-propagating vertical polarization waves. As will be
described, the shorting pins 288 may be effective to in-
hibit coupling from a high band horizontal polarization
feed probe (not visible in FIG. 4) to a backward-propa-
gating high band horizontal polarized wave.

[0027] The forward end of the transition section 250
may have a cross-sectional form essentially the same at
that of the dual-band waveguide 232. The forward end
of the transition section may be a quad ridge waveguide
asshowninFIG.4.The heightoftheridges 252 extending
from the four walls may taper such that the ridges disap-
pear before the back end of the transition section joins
the high band wave guide 272. The taper of the ridges
252 in the transition section may be exponential, as
shown in FIG. 4, stepped, linear, or some other taper.
The taper of the ridges 252 may be configured such that
the transition section 250 appears, from the low band
feed probe, as a high impedance that inhibits coupling
into backward-propagating low band electromagnetic
waves.

[0028] FIG. 5 is a perspective cross sectional detail
view of the dual polarization broadband/multi-band an-
tenna 200 at a section plane passing through the low
band horizontal polarization feed connector 244 and the
high band horizontal polarization feed connector 284.
[0029] The low band horizontal polarization feed may
include a probe 248 inserted into the dual band
waveguide 232. The probe 248 may be coupled to the
low band horizontal polarization connector 244 through
one or more coaxial transformers 246 that match the im-
pedance of the probe to the impedance of a standard
coaxial cable to be connected to the connector 244. The
low band horizontal polarization feed may be essentially
the same as the low band vertical polarization feed except
for a slight longitudinal offset between the low band hor-
izontal polarization feed probe 248 and the low band ver-
tical polarization feed probe 238. To allow the transition
section to inhibit coupling from the low band horizontal
polarization feed probe 248 and the low band vertical
polarization feed probe 238 into backward-propagating
low band waves, the longitudinal offset between the low
band horizontal polarization feed probe 248 and the low
band vertical polarization feed probe 238 may be small
compared to ¥4 wavelength at the low band.

[0030] The high band horizontal polarization feed may
include a probe 286 inserted into the high band
waveguide 272. The probe 286 may be coupled directly
to the high band vertical polarization connector 284. The
high band horizontal polarization feed probe 286 may be
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disposed, with respect to the shorting pins 288, such that
the shorting pins 288 are effective to inhibit coupling from
the high band horizontal polarization feed probe 286 to
a backward-propagating high band wave. For example,
alongitudinal distance between the high band horizontal
polarization feed probe 286 and the shorting pins 288
may be about V4 wavelength at the high band.

[0031] FIG. 6 and FIG. 7 are graphs of the measured
X-band and Ku-band performance of a prototype dual
polarization broadband/multi-band antenna similar to the
antenna 200 shown in FIG. 2. As graphed in FIG. 6, the
gain of the antenna varies from about 15 dB at 8 GHz to
about 20 dB at 18 GHz. The gain is essentially the same
for both vertical and horizontal polarization from 8 GHz
to about 17 GHz. As graphed in FIG. 7, the return loss
is less than -10 dB over nearly the entire 8 GHz - 18 GHz
frequency range.

[0032] FIG. 8 and FIG. 9 are graphs of the measured
Ka-band performance of the prototype dual polarization
broadband/multi-band antenna. As graphed in FIG. 8,
the gain of the antenna is about 24 dB from 33 GHz to
36 GHz. The gain is essentially the same for both vertical
and horizontal polarization. As graphed in FIG. 9, the
return loss is less than -10 dB for both polarization over
most of the frequency range from 32 GHz to 36 GHz.

Closing Comments

[0033] Throughout this description, the embodiments
and examples shown should be considered as exem-
plars, rather than limitations on the apparatus and pro-
cedures disclosed or claimed. Although many of the ex-
amples presented herein involve specific combinations
of method acts or system elements, it should be under-
stood that those acts and those elements may be com-
bined in other ways to accomplish the same objectives.
With regard to flowcharts, additional and fewer steps may
be taken, and the steps as shown may be combined or
further refined to achieve the methods described herein.
Acts, elements and features discussed only in connection
with one embodiment are not intended to be excluded
from a similar role in other embodiments.

[0034] As used herein, "plurality" means two or more.
As used herein, a "set" of items may include one or more
of such items. As used herein, whether in the written de-
scription or the claims, the terms "comprising”, "includ-
ing", "carrying", "having", "containing", "involving", and
the like are to be understood to be open-ended, i.e., to
mean including but not limited to. Only the transitional
phrases "consisting of’ and "consisting essentially of, re-
spectively, are closed or semi-closed transitional phras-
es with respect to claims. Use of ordinal terms such as
"first", "second", "third", etc., in the claims to modify a
claim element does not by itself connote any priority,
precedence, or order of one claim element over another
or the temporal order in which acts of a method are per-
formed, but are used merely as labels to distinguish one
claim element having a certain name from another ele-
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ment having a same name (but for use of the ordinal
term) to distinguish the claim elements. As used herein,
"and/or" means that the listed items are alternatives, but
the alternatives also include any combination of the listed
items.

Claims

1. A dual polarization multi-band antenna (200), com-
prising:

a waveguide including a high band feed section
(270), a transition section (250), a low band feed
section (230) and a quad ridged waveguide horn
(210) coupled in series; wherein

the high band feed section is configured to sup-
port propagation of electromagnetic waves in a
high wavelength band and to not support prop-
agation of electromagnetic waves in a low wave-
length band;

the transition section is configured to couple
electromagnetic waves in the high band from
the high band feed section to the low band feed
section, and to inhibit backward propagation of
electromagnetic waves in the low band;

the low band feed section is configured to sup-
port propagation of electromagnetic waves in
the low wavelength band and the high wave-
length band, wherein the low band feed section
comprises a quad ridged waveguide (232), and
a horizontal low band feed (244/246/248) and a
vertical low band feed (234/236/238) to couple
forward-propagating orthogonally polarized low
band electromagnetic waves into the quad
ridged waveguide; and wherein

the horn is configured to couple electromagnetic
waves in the low wavelength band and the high
wavelength band from the low band feed section
into free space.

2. The dual polarization multi-band antenna (200), of
claim 1 wherein
the high band feed section comprises a forward end
and a closed rearward end, the high band feed sec-
tion comprising:

a high band waveguide (272) configured to sup-
port propagation of electromagnetic waves in a
high wavelength band and to not support prop-
agation of electromagnetic waves in a low wave-
length band, and

a high band vertical feed (274/276) and a high
band horizontal feed (284/286) for coupling for-
ward-propagating orthogonally-polarized high
band electromagnetic waves into the high band
waveguide;

wherein the low band feed section (230) com-
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prises aforward end and arearward end, where-
inthe quad ridged waveguide (232) is configured
to support propagation of electromagnetic
waves in the low wavelength band and the high
wavelength band;

wherein the transition section (250) is coupled
between the forward end of the high band feed
section and the rearward end of the low band
feed section, the transition section configured to
couple high band electromagnetic waves from
the high band waveguide to the dual band
waveguide and to inhibit coupling from the low
band vertical feed and the low band horizontal
feed into backward-propagating low band elec-
tromagnetic waves; and

wherein the horn comprises a dual band
waveguide horn (210) tapering outward from a
rearward end coupled to the forward end of the
low band feed section to a forward end open to
free space.

The dual polarization multi-band antenna of claim 2,
wherein the high band waveguide comprises a
square waveguide (272).

The dual polarization multi-band antenna of claim 3,
the low band feed section further comprising:

the low band vertical probe (238) extending into the
quad ridged waveguide, and the low band horizontal
probe (248) extending into the quad ridged
waveguide.

The dual polarization multi-band antenna of claim 4,
the low band feed section further comprising:

alow band vertical coaxial connector (234) cou-
pled to the low band vertical probe through one
or more coaxial transformer (236); and

a low band horizontal coaxial connector (244)
coupled to the low band horizontal probe
through one or more coaxial transformer (246).

The dual polarization multi-band antenna of claim 3,
the high band feed section further comprising:

a high band vertical coaxial connector (274) cou-
pled to the square waveguide; and
a high band horizontal coaxial connector (284)
coupled to the square waveguide.

The dual polarization multi-band antenna of claim 6,
the high band feed section further comprising:

an end wall of the square waveguide (278) dis-
posed to inhibit coupling from the high band ver-
tical polarization feed into a backward-propagat-
ing vertically-polarized high band electromag-
netic wave; and
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a plurality of shorting pins (288) disposed to in-
hibit coupling from the high band horizontal po-
larization feed into backward-propagating hori-
zontally-polarized high band electromagnetic
waves.

8. The dual polarization multi-band antenna of claim 3,
further comprising:

a mounting flange (220) proximate the back end
of the high band feed section; and

one or more external ribs (224, 226) extending
from the mounting flange to the waveguide horn.

9. The dual polarization multi-band antenna of claim 1,
each of the horizontal and vertical low band feeds
further comprising:

a probe (248, 238) extending into the quad
ridged waveguide;

a connector (244, 234);

one or more coaxial transformers (246, 236) to
match the impedance of the connector to the
impedance of the probe.

10. The dual polarization multi-band antenna of claim 1,
the high band feed section further comprising:

a square waveguide (272);

a vertical high band feed (274/276) to couple
vertically-polarized high band electromagnetic
waves into the square waveguide;

a shorting wall (278) disposed to inhibit back-
ward propagation of vertically-polarized high
band electromagnetic waves;

a horizontal high band feed (284/286) to couple
horizontally-polarized high band electromagnet-
ic waves into the square waveguide; and

a plurality of conductive pins (288) disposed to
inhibit backward propagation of horizontally-po-
larized high band electromagnetic waves.

11. The dual polarization multi-band antenna of claim
10, the transition section further comprising:

a quad ridged waveguide (252) wherein

a height of each ridge of the quad ridge
waveguide tapers along a length of the transition
section,

the ridges having a maximum height where the
transition section is coupled to the low band feed
section, and

the ridges vanishing where the transition section
is coupled to the high band feed section.

12. The dual polarization multi-band antenna of any pre-
ceding claim, wherein the low band includes frequen-
cies from 8.0 GHz to 18.0 GHz, and the high band
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12

includes frequencies from 32 GHz to 36 GHz.

Patentanspriiche

Multiband-Doppelpolarisationsantenne (200), um-
fassend:

einen Hohlleiter, der einen Hochband-Zulei-
tungsabschnitt (270), einen Ubergangsab-
schnitt (250), einen Tiefband-Zuleitungsab-
schnitt (230) und ein Quad-Steghohlleiterhorn
(210) umfasst, die in Reihe gekoppelt sind; wo-
bei

der Hochband-Zuleitungsabschnitt so ausge-
legt ist, dass er Ausbreitung von elektromagne-
tischen Wellen in einem Wellenlangen-Hoch-
band unterstitzt und Ausbreitung von elektro-
magnetischen Wellen in einem Wellenldngen-
Tiefband nicht unterstiitzt;

der Ubergangsabschnitt so ausgelegt ist, dass
er die elektromagnetischen Wellen im Hoch-
band vom Hochband-Zuleitungsabschnittinden
Tiefband-Zuleitungsabschnitt einkoppelt und
Ruckwartsausbreitung von elektromagneti-
schen Wellen im Tiefband verhindert;

der Tiefband-Zuleitungsabschnitt so ausgelegt
ist, dass er Ausbreitung von elektromagneti-
schen Wellen im Wellenlangen-Tiefband undim
Wellenlangen-Hochband unterstitzt, wobei der
Tiefband-Zuleitungsabschnitt einen  Quad-
Steghohlleiter (232) und eine horizontale Tief-
bandzuleitung (244/246/248) und eine vertikale
Tiefbandzuleitung (234/236/238) zum Einkop-
peln von sich vorwarts ausbreitenden orthogo-
nal polarisierten elektromagnetischen Tiefband-
wellen in den Quad-Steghohlleiter umfasst; und
wobei

das Horn zum Einkoppeln von elektromagneti-
schen Wellen im Wellenlangen-Tiefband undim
Wellenlangen-Hochband vom Tiefband-Zulei-
tungsabschnittin den freien Raum ausgelegt ist.

2. Multiband-Doppelpolarisationsantenne (200) nach
Anspruch 1, wobei
der Hochband-Zuleitungsabschnitt ein vorderes En-
de und ein geschlossene hinteres Ende umfasst, und
der Hochband-Zuleitungsabschnitt umfasst:

einen Hochband-Hohlleiter (272), der so ausge-
legt ist, dass er Ausbreitung von elektromagne-
tischen Wellen in einem Wellenlangen-Hoch-
band unterstitzt und Ausbreitung von elektro-
magnetischen Wellen in einem Wellenlangen-
Tiefband nicht unterstitzt; und

eine vertikale Hochbandzuleitung (274/276)
und eine horizontale Hochbandzuleitung
(284/286) zum Einkoppeln von sich vorwarts
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ausbreitenden orthogonal polarisierten elektro-
magnetischen Hochbandwellen in den Hoch-
band-Hohlleiter;

wobei der Tiefband-Zuleitungsabschnitt (230)
ein vorderes Ende und ein hinteres Ende um-
fasst, wobei der Quad-Steghohlleiter (232) zum
Unterstlitzen von Ausbreitung von elektromag-
netischen Wellen im Wellenlangen-Tiefband
und im Wellenldngen-Hochband ausgelegt ist;
wobei der Ubergangsabschnitt (250) zwischen
das vordere Ende des Hochband-Zuleitungsab-
schnitts und das hintere Ende des Tiefband-Zu-
leitungsabschnitts gekoppelt ist, und der Uber-
gangsabschnitt zum Einkoppeln von elektroma-
gnetischen Hochbandwellen vom Hochband-
Hohlleiter in den Doppelband-Hohlleiter und
Verhindern von Einkopplung von der vertikalen
Tiefbandzuleitung und der horizontalen Tief-
bandzuleitung in sich riickwarts ausbreitende
elektromagnetische Tiefbandwellen ausgelegt
ist; und

wobei das Horn ein Doppelband-Hohlleiterhorn
(210) umfasst, das von einem hinteren Ende,
das mit dem vorderen Ende des Tiefband-Zu-
leitungsabschnitts gekoppelt ist, zu einem vor-
deren Ende, das zum freien Raum offenist, nach
auBen konisch zulduft.

Multiband-Doppelpolarisationsantenne nach An-
spruch 2, wobei der Hochband-Hohlleiter einen qua-
dratischen Hohlleiter (272) umfasst.

Multiband-Doppelpolarisationsantenne nach An-
spruch 3, wobei der Tiefband-Zuleitungsabschnitt
ferner umfasst:

die vertikale Tiefbandsonde (238), die sich in den
Quad-Steghohlleiter erstreckt, und die horizontale
Tiefbandsonde (248), die sich in den Quad-Steg-
hohlleiter erstreckt.

Multiband-Doppelpolarisationsantenne nach An-
spruch 4, wobei der Tiefband-Zuleitungsabschnitt
ferner umfasst:

einen vertikalen Tiefband-Koaxialverbinder
(234), der durch einen oder mehrere Koaxial-
transformatoren (236) mit der vertikalen Tief-
bandsonde gekoppelt ist; und

einen horizontalen Tiefband-Koaxialverbinder
(244), der durch einen oder mehrere Koaxial-
transformatoren (246) mit der horizontalen Tief-
bandsonde gekoppelt ist.

Multiband-Doppelpolarisationsantenne nach An-
spruch 3, wobei der Hochband-Zuleitungsabschnitt

ferner umfasst:

einen vertikalen Hochband-Koaxialverbinder
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(274), der mit dem quadratischen Hohlleiter ge-
koppelt ist; und

einen horizontalen Hochband-Koaxialverbinder
(284), der mit dem quadratischen Hohlleiter ge-
koppelt ist.

Multiband-Doppelpolarisationsantenne nach An-
spruch 6, wobei der Hochband-Zuleitungsabschnitt
ferner umfasst:

eine Endwand des quadratischen Hohleiters
(278), die zum Verhindern von Einkopplung von
der Vertikalpolarisations-Hochbandzuleitung in
eine sich rlickwarts ausbreitende vertikal pola-
risierte elektromagnetische Hochbandwelle an-
geordnet ist; und

eine Mehrzahl von Kurzschluss-Stiften (288),
die zum Verhindern von Einkopplung von der
Horizontalpolarisations-Hochbandzuleitung in
sich rlickwarts ausbreitende vertikal polarisierte
elektromagnetische Hochbandwellen angeord-
net sind.

Multiband-Doppelpolarisationsantenne nach An-
spruch 3, ferner umfassend:

einen Befestigungsflansch (220) in der Nahe
zum hinteren Ende des Hochband-Zuleitungs-
abschnitts; und

eine oder mehrere externe Rippen (224, 226),
die sich vom Befestigungsflansch zum Hohllei-
terhorn erstrecken.

9. Multiband-Doppelpolarisationsantenne nach An-

spruch 1, wobei jede der horizontalen und vertikalen
Tiefbandzuleitungen ferner umfasst:

eine Sonde (248, 238), die sich in den Quad-
Steghohlleiter erstreckt;

einen Verbinder (244, 234);

einen oder mehrere Koaxialtransformatoren
(246, 236) zum Abstimmen der Impedanz des
Verbinders auf die Impedanz der Sonde.

10. Multiband-Doppelpolarisationsantenne nach An-

spruch 1, wobei der Hochband-Zuleitungsabschnitt
ferner umfasst:

einen quadratischen Hohlleiter (272);

eine vertikale Hochbandzuleitung (274/276)
zum Einkoppeln von vertikal polarisierten elek-
tromagnetischen Hochbandwellen in den qua-
dratischen Hohlleiter;

eine Kurzschlusswand (278), die zum Verhin-
dern von Rickwartsausbreitung von vertikal po-
larisierten elektromagnetischen Hochbandwel-
len angeordnet ist;

eine horizontale Hochbandzuleitung (284/286)
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zum Einkoppeln von horizontal polarisierten
elektromagnetischen Hochbandwellen in den
quadratischen Hohlleiter; und

eine Mehrzahl von Kurzschluss-Stiften (288),
die zum Verhindern von Rickwartsausbreitung
von horizontal polarisierten elektromagneti-
schen Hochbandwellen angeordnet sind.

11. Multiband-Doppelpolarisationsantenne nach An-
spruch 10, wobei der Ubergangsabschnitt fernerum-
fasst:

einen Quad-Steghohlleiter (252), wobei

eine Hohe jedes Stegs des Quad-Steghohllei-
ters entlang einer Linge des Ubergangsab-
schnitts konisch zulauft;

die Stege eine maximale Hohe aufweisen, wo
der Ubergangsabschnitt mit dem Tiefband-Zu-
leitungsabschnitt gekoppelt ist, und

die Stege verschwinden, wo der Ubergangsab-

schnitt mit dem Hochband-Zuleitungsabschnitt
gekoppelt ist.

12. Multiband-Doppelpolarisationsantenne nach einem
der vorhergehenden Anspriiche, wobei das Tief-
band Frequenzen von 8,0 GHz bis 18,0 GHz um-
fasst, und das Hochband Frequenzen von 32 GHz
bis 36 GHz umfasst.

Revendications

1. Antenne a bandes multiples a double polarisation
(200), comprenant :

un guide d’'onde comportant une section d’ali-
mentation de bande haute (270), une section de
transition (250), une section d’alimentation de
bande basse (230) et un cornet guide d’'onde a
quadruple nervure (210) couplés en série ; dans
laquelle

la section d’alimentation de bande haute est
configurée pour permettre la propagation d’on-
des électromagnétiques dans une bande haute
de longueurs d’ondes et empécher la propaga-
tion d’ondes électromagnétiques dans une ban-
de basse de longueurs d’ondes ;

la section de transition est configurée pour cou-
plerdes ondes électromagnétiques dans laban-
de haute provenant de la section d’alimentation
de bande haute a la section d’alimentation de
bande basse, et empécher la rétropropagation
d'ondes électromagnétiques dans la bande
basse ;

la section d’alimentation de bande basse est
configurée pour permettre la propagation d’on-
des électromagnétiques dans la bande basse
de longueurs d’ondes et la bande haute de lon-
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gueurs d’ondes, la section d’alimentation de
bande basse comprenant un guide d’onde a
quadruple nervure (232), et une alimentation de
bande basse horizontale (244/246/248) et une
alimentation de bande basse Vverticale
(234/236/238) pour coupler des ondes électro-
magnétiques de bande base polarisées ortho-
gonalement a propagation directe dans le guide
d’onde a quadruple nervure ; et dans laquelle

le cornet est configuré pour coupler des ondes
électromagnétiques dans la bande basse de
longueurs d’ondes et la bande haute de lon-
gueurs d’ondes provenant de la section d’ali-
mentation de bande basse dans I'espace libre.

Antenne a bandes multiples a double polarisation
(200), selon la revendication 1 dans laquelle la sec-
tion d’alimentation de bande haute comprend une
extrémité avant et une extrémité arriére fermée, la
section d’alimentation de bande haute comprenant :

un guide d’'onde de bande haute (272) configuré
pour permettre la propagation d’ondes électro-
magnétiques dans une bande haute de lon-
gueurs d’'ondes et empécher la propagation
d’'ondes électromagnétiques dans une bande
basse de longueurs d’'ondes, et

une alimentation de bande haute verticale
(274/276) et une alimentation de bande haute
horizontale (284/286) pour coupler des ondes
magnétiques de bande haute polarisées ortho-
gonalement a propagation directe dans le guide
d’onde de bande haute ;

dans laquelle la section d’alimentation de bande
basse (230) comprend une extrémité avant et
une extrémité arriére, dans laquelle le guide
d’onde a quadruple nervure (232) est configuré
pour permettre la propagation d’ondes électro-
magnétiques dans labande basse de longueurs
dondes et la bande haute de longueurs
d’ondes ;

dans laquelle la section de transition (250) est
couplée entre I'extrémité avant de la section
d’alimentation de bande haute et I'extrémité ar-
riere de la section d’alimentation de bande bas-
se, la section de transition étant configurée pour
coupler des ondes électromagnétiques de ban-
de haute provenant du guide d’'onde de bande
haute au guide d’onde double bande et inhiber
le couplage de l'alimentation de bande basse
verticale et I'alimentation de bande basse hori-
zontale dans des ondes électromagnétiques de
bande basse a rétropropagation ; et

dans laquelle le cornet comprend un cornet gui-
de d’onde double bande (210) s’effilant vers I'ex-
térieur depuis une extrémité arriére couplée a
I'extrémité avant de la section d’alimentation de
bande basse vers une extrémité avant ouverte
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a l'espace libre.

Antenne a bandes multiples a double polarisation
selon larevendication 2, dans laquelle le guide d’on-
de de bande haute comprend un guide d’onde carré
(272).

Antenne a bandes multiples a double polarisation
selon la revendication 3, la section d’alimentation de
bande basse comprenant en outre :

la sonde de bande basse verticale (238) s’étendant
jusque dans le guide d’onde a quadruple nervure, et
la sonde de bande basse horizontale (248) s’éten-
dant jusque dans le guide d’'onde a quadruple ner-
vure.

Antenne a bandes multiples a double polarisation
selon la revendication 4, la section d’alimentation de
bande basse comprenant en outre :

un connecteur coaxial de bande basse vertical
(234) couplé a la sonde de bande basse verti-
cale par le biais d’'un ou de plusieurs transfor-
mateurs coaxiaux (236) ; et

un connecteur coaxial de bande basse horizon-
tal (244) couplé a la sonde de bande basse ho-
rizontale par le biais d’'un ou de plusieurs trans-
formateurs coaxiaux (246).

Antenne a bandes multiples a double polarisation
selon la revendication 3, la section d’alimentation de
bande haute comprenant en outre :

un connecteur coaxial de bande haute vertical
(274) couplé au guide d’onde carré ; et
un connecteur coaxial de bande haute horizon-
tal (284) couplé au guide d’'onde carré.

Antenne a bandes multiples a double polarisation
selon la revendication 6, la section d’alimentation de
bande haute comprenant en outre :

une paroi d’extrémité du guide d’onde carré
(278) disposée pour inhiber le couplage depuis
'alimentation de bande haute a polarisation ver-
ticale dans une onde électromagnétique de ban-
de haute a rétropropagation polarisée
verticalement ; et

une pluralité de broches de court-circuit (288)
disposée pour inhiber le couplage depuis I'ali-
mentation de bande haute a polarisation hori-
zontale dans des ondes électromagnétiques de
bande haute a rétropropagation polarisées ho-
rizontalement.

8. Antenne a bandes multiples a double polarisation

selon la revendication 3, comprenant en outre :

10

15

20

25

30

35

40

45

50

55

10

une bride de montage (220) proche de l'extré-
mité arriere de la section d’alimentation de ban-
de haute ; et

une ou plusieurs nervures externes (224, 226)
s’étendant depuis la bride de montage jusqu’au
cornet guide d’onde.

Antenne a bandes multiples a double polarisation
selon la revendication 1, chacune des alimentations
de bande basse horizontale et verticale comprenant
en outre :

une sonde (248, 238) s’étendant jusque dans le
guide d’onde a quadruple nervure ;

un connecteur (244, 234) ;

un ou plusieurs transformateurs coaxiaux (246,
236) pour adapter I'impédance du connecteur a
I'impédance de la sonde.

10. Antenne a bandes multiples a double polarisation

selon larevendication 1, la section d’alimentation de
bande haute comprenant en outre :

un guide d’'onde carré (272) ;

une alimentation de bande haute verticale
(274/276) pour coupler des ondes électroma-
gnétiques de bande haute polarisées verticale-
ment dans le guide d’'onde carré ;

une paroi de court-circuit (278) disposée pour
inhiber la rétropropagation d’ondes électroma-

gnétigues de bande haute polarisées
verticalement ;
une alimentation de bande horizontale

(284/286) pour coupler des ondes électroma-
gnétiques de bande haute polarisées horizon-
talement dans le guide d’onde carré ; et

une pluralité de broches conductrices (288) dis-
posée pour inhiber la rétropropagation d’ondes
électromagnétiques de bande haute polarisées
horizontalement.

11. Antenne a bandes multiples a double polarisation

selon la revendication 10, la section de transition
comprenant en outre :

un guide d’onde a quadruple nervure (252) dans
lequel

une hauteur de chaque nervure du guide d’'onde
a quadruple nervure diminue le long d’'une lon-
gueur de la section de transition,

les nervures ont une hauteur maximale au point
de couplage de la section de transition a la sec-
tion d’alimentation de bande basse, et

les nervures disparaissent au point de couplage
de la section de transition a la section d’alimen-
tation de bande haute.

12. Antenne a bandes multiples a double polarisation
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selon I'un quelconque des revendications précéden-
tes, dans laquelle la bande basse comporte des fré-
quences de 8,0 GHz a 18,0 GHz, et la bande haute
comporte des fréquences de 32 GHz a 36 GHz.
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